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DETAILED ACTION 
Claim Objections 

Claim 8 objected to because of the following informalities: There is a typo in the 
units of claim 8, "sscm" should be - - seem - Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 2,4, 9, 10, 11, 12, 15and 16 rejected under 35 U.S.C. 102(b)as being 
anticipated by Knorr et al.of USPN 6,531 ,377. 

Knorr et al. anticipated a method for providing isolation by depositing anisotropic 
(ab.) insulative materials between high aspect ratio trenches (col. 2, 1.43-54). See 
figures 7, 9, and 11 for illustration of the upward direction of the anisotropic growth, 
which is written on the first material having a first rate of deposition of oxide; and 
depositing an oxide material on the first material to grow the oxide material in the gap 
toward an opening in the gap at the first rate and away from the side wall of the gap at 
a second rate that is less than the first rate, as in claims 1 , In figures 2-7 Knorr 
illustrates forming isolation trenches (111). Knorr illustrates depositing a hard mask 
layer (1 14/122) over the substrate (112), using a photo/etch process (col.4, 1. 3-9), 
which is written on forming the gap in the substrate through a hard mask thereon prior 
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to forming the first material in the gap, as in claim 4; and forming a pattern to define a 
gap on a substrate, as in claims 9-11. After forming the trench in the substrate, Knorr 
deposits a sidewall oxide (121) then a silicon nitride liner (125) which is discussed in 
col. 4, para. 2-3. The disclosure of these liners are written on: filling gaps by forming 
silicon nitride sidewalls and forming a first material on a bottom surface of the gap, as 
in claim 1 ; and forming a bottom oxide layer on a surface of the substrate substantially 
filling the gap and etching back the bottom oxide layer inside an opening in the gap to 
expose side walls of the gap so that a residual bottom oxide layer remains at a bottom 
of the gap as in claim 9, the first material further comprises avoiding forming the first 
material on the side wall nearer the opening in the gap, shown in figure 8, as in claim 2; 
and conformally depositing a silicon nitride layer liner on a surface of the substrate 
including on the side walls of the gap, as in claim 10. Knorr illustrates depositing a top 
layer such as 130 of figure 7, 230 of figure 9, or 326 of figure 1 1 , and teaches use of 
an anisotropic HDP-CVD process for one to four (see claims 1-3) insulative fill 
materials (co.5, para. 5), which illustrates selectively depositing a top oxide layer on the 
residual bottom oxide layer, as in claims 3, 9, and 16. 

As to claims 1 1 and 12, Knorr teaches the hard mask is removed after the 
insulative fill material is deposited and polished by CMP (col. 6, 1. 7-10). 

As to claims 15, Knorr anticipates the first insulating material (116) in a thickness 
of approximately 300 nanometers, which converts to 3000 angstroms, encompassed 
by the claimed range of between about 100 Angstroms and about 3600 Angstroms. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made absent any evidence to 
the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a later invention was 
made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) and potential 35 
U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Knorr 
(see discussion above). 

Knorr fails to disclose a range for the aspect ratio that has a closing number. 

Knorr discloses an aspect ratio of 3:1 or greater (col. 6, 1.40), which 
encompasses the claimed range of the gap depth at least about eight times greater than 
a width of the gap. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to employ a gap of the disclosed dimemsion defined in claim 7, 
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because Knorr discloses that large aspect ratios of greater than 3:1 (applicant's 
dimensions meet this requirement) are advantageous for the disclosed process. 



Claim Rejections - 35 USC § 103 

Claims 6, 8, 13, and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Knorr (see discussion above) in view of Yao of USPN 5,716,890, 
evidenced by USPN 6,177,198. 

Knorr teaches insulative films through HDP CVD processing, does not explicitely 
teach the use of ozone activated TEOS or the process parameters that might be 
selected for TEOS deposition, as in claims 6, 8, 13, and 14. 

As for claims 6, 8, 13, and 14, Yao teaches a method for fabricating an interlayer, 
insulating film, which includes HDP CVD deposition that uses ozone (col.4, 1. 57-60) in a 
range between 3500 to 6000 seem (col.4, 1. 65), which demonstrates "a method wherein 
the rate of the first rate is about four times greater than the second rate", as evidenced 
by column 2, lines 54-59, of USPN 6,177,198. Yao teaches a process pressure in a 
range between about 400 torr and 600 torr (col.4, 1. 67) which is encompassed by the 
claimed range of 200 torr and about 760 torr, as in claim 13; introducing a TEOS to the 
environment at a rate in a range between about 200 and 4000 mg/min (col. 5, 1.1-2) as in 
claim 8; at a temperature in a range between about 360.degree. C. to 440. degree. C. 
which is encompassed and overlaps the claimed range of 400. degree. C. to 
480.degree. C. as in claim 13. Yao does not use the same unit of measurement when 
teaching the amounts of TEOS and ozone, but Yao teaches very broad ranges for both 
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materials, which appears to overlap a concentration of ozone between 1% and 18% by 
weight, as in claim 8 and 14. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to specify the method of forming ozonized TEOS, of Yao, in the 
invention which discloses a method for high aspect ratio gap filling using HDP-CVD, of 
Knorr, because Yao teaches an improved structure and process for forming a layer that 
can fill narrow trenches, provide planar surfaces, have low stress, and good moisture 
resistance, which improves the reliability of semiconductor devices. 



Claim Rejections - 35 USC § 103 

Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Knorr 
(see discussion above) in view of Hung et al. of USPN 6,190,999. 

Knorr failed to teach a method of removing the hard mask from the substrate 
prior to forming the first material in the gap. 

Hung et al. teaches an improved method of STI formation which includes 
removing the hard mask from the substrate prior to forming the first material in the gap. 
See figures 2A through C and column 3, lines 25-30. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to modified the invention which discloses a method for high aspect 
ratio gap filling using HDP-CVD, of Knorr, to remove the hard mask before depositing a 
trench fill, as in Hung, because Hung teaches the an improvement that increases the 
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filling performance and prevents defects and improves adhesion of the subsequent 
layers which will reduce overall manufacturing cost. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: US 2001/0041395, USPN 6,593,207, and US 2004/0183136. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Patricia A. George whose telephone number is 
(571)272-5955. The examiner can normally be reached on weekdays between 7:00am 
and 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on (571)272-1465. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Patricia A George 
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